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Regarding “Analysis of predictive factors for
progression of type B aortic intramural hematoma
with computed tomography”
Richard P. Cambria, MD, Boston, Mass
In the spectrum of thoracic aortic disease, intramural
hematoma (IMH) has been characterized over the past
decade as a distinct clinical entity whose distinguishing
radiographic features are the absence of demonstrable inti-
mal flap (as seen with classic aortic dissection) or penetrat-
ing ulceration. Because of the lack of a definable intimal
rent on imaging studies, early thoughts on the pathogenesis
of IMH centered on speculation that spontaneous rupture
of intramural vasa vasorum was responsible. Such etiologic
explanations were offered in an attempt to find compatibil-
ity with imaging studies. This characterization has, in our
view, only contributed to the extant confusion about such
disease and its clinical implications. A consideration of the
available literature on IMH and our own observations1
have led to the following consensus with respect to clinical
and pathologic findings. IMH is typically seen in the setting
of extensive atherosclerotic degeneration of the thoracic
aorta. Because it is a dissecting process (blood surging
between the aortic layers), the onset is usually heralded by
significant chest or back pain—findings corroborated in the
study of Sueyoshi et al, which appears in this issue of the
Journal of Vascular Surgery. Hypertension is nearly univer-
sal. On the basis of intraoperative observations, we believe
that there typically is an intimomedial disruption and that
the dissecting hematoma can proceed prograde or retro-
grade along variable extents of the aorta. This produces the
typical radiographic feature of a crescent-like (although it
can be circumferential) rind in the aortic wall. Whether or
not an ulcer-like projection or a “localized dissection” is
visible on imaging studies seems serendipitous to us. If the
layering hematoma creates a smooth contrast contour
along the inner aortic wall, no mushroom cap-like ulcer
projection will be evident on imaging studies.
Sueyoshi and colleagues provide interesting and unique
follow-up studies on a group of 35 patients with docu-
mented IMH. Mean CT scan follow-up duration was
nearly 16 months. On the basis of the follow-up radio-
graphic studies or clinical events, patients were divided into
two groups: namely, those with progression in the form of
increased aortic diameter or wall thickness, progression to
frank dissection, or aortic rupture. The other 20 patients
were shown to have decreased aortic wall diameter and
thickness on follow-up studies and were designated the
regression group. A variety of clinical and radiographic
variables then were examined for association with progres-
sion during observation. The follow-up studies indicate
that IMH can regress with actual decrement in the maxi-
mum aortic wall diameter as the IMH resorbs or scars
down. This, in fact, occurred in nearly 60% of their patients.
Alternatively, in the progression group, a mean enlarge-
ment of nearly 1 cm over the follow-up period was noted.
Furthermore, the nature of the aortic events in the progres-
sion group included not only enlargement of maximal
aortic diameter but also instances of aortic rupture, pro-
gression to frank dissection, and, interestingly, the devel-
opment of so-called ulcer-like projections, indicating to
this reviewer the eventual appearance of the “culprit” initial
intimomedial rent. This is consistent with our formulation
of pathogenesis of IMH as noted previously. Clinical and
demographic variables were not distinguishable between
those patients who progressed as opposed to those who did
not; because IMH occurs in aortae typically afflicted with
degenerative atherosclerotic disease, one would expect that
variables associated with progression of degenerative aneu-
rysm disease, such as severe chronic obstructive pulmonary
disease, renal insufficiency, and cigarette smoking, could be
expected to negatively impact the natural history of IMH.
However, it seems unlikely that sufficient patient numbers
could be accumulated in any one series to adequately
examine the impact of these clinical variables. Fortunately,
this is not true for the specifics of the IMH anatomic
features because the principle findings of the study indicate
a highly significant discrimination between progression and
regression groups as a function of initial maximum aortic
diameter and wall thickness. The initial diameter threshold
predictive of progression of IMH was 40 mm; patients
whose initial aortic diameter exceeded this threshold had a
30-fold increased risk of progression during the follow-up
period. Similarly, aortic wall thickness greater than 1 cm (ie,
the extent of intramural clot) was associated with a nine-
fold increased risk of progression. Although the data on
maximal aortic diameter as a predictor of IMH progression
are both intuitively logical and mirror certain information
available on chronic aneurysm formation after classic acute
aortic dissection,2 the data on aortic wall thickness are a
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unique observation and suggest that the degree of separa-
tion of the aortic wall layers is contributory to chronic
aneurysmal degeneration. Again, the analogy with natural
history studies of progression after acute dissection as a
function of continued false lumen patency is apparent.3 In
IMH, of course, the “false lumen” is hematoma filled from
the onset, presumably because no reentry focus is present.
This, in turn, may be related to the transmural inflamma-
tion seen in atherosclerotic aortae, the latter being associ-
ated with limiting or terminating a dissecting process in
autopsy studies of acute dissection.
This study has clear implications for both the frequency
of aortic surveillance and intervention after IMH is recog-
nized. The first concern is the few patients (less than 10%)
who progress rapidly to either rupture or overt dissection,
which mandates graft replacement if the ascending aorta is
involved. In the Sueyoshi et al study, three of four such
events occurred within 1 month of onset; it would have
been of interest to know the aortic diameter of those cases
wherein rupture occurred. From their initial diameter data,
we learn that some of these lesions approached 6 cm in
diameter—the usual size threshold for intervention in de-
generative thoracic aneurysm. The treatment implications
for patients with IMH seem clear; as the descending aortic
diameter approaches the 6 cm range, consideration of early
intervention is appropriate. Such a position was advocated
in our earlier report considering IMH.1 Because IMH
disease is often relatively focal in terms of extent along the
descending aorta, the applicability of stent graft repair
seems obvious. However, it is also clear that there should be
no rush to apply such technology to the majority of patients
with IMH whose expected course, we now know, is rela-
tively benign. Even in the high-risk anatomic subset, more
than 70% of “progression events” are limited to progressive
aneurysmal enlargement, which can be treated as necessary
after appropriate risk factor control and aortic surveillance.
The Sueyoshi et al study, at least, indicates that follow-up
should be intense for patients whose IMH fit the high-risk
anatomic criteria. More problematic will be the selection of
patients for intervention and the timing thereof. Maximal
aortic diameter is clearly the most important consideration
in this regard.
REFERENCES
1. Muluk S, Kaufman JA, Torchiana DF, Gertler JP, Cambria RP. Diag-
nosis and treatment of thoracic aortic intramural hematoma. J Vasc Surg
1996;24:1022-9.
2. Kozai Y, Watanabe S, Yonezawa M, Itani Y, Inoue T, Takasu J, et al.
Long-term prognosis of acute aortic dissection with medical treatment.
A survey of 263 unoperated patients. Jpn Circ J 2001;65:359-63.
3. Bernard Y, Zimmermann H, Chocron S, Litzler JF, Kastler B, Etievent
JP, et al. False lumen patency as a predictor of late outcome in aortic
dissection. Am J Cardiol 2001;87:1378-82.
Submitted Jan 9, 2002; accepted Jan 11, 2002.
Please see related article by Dr Eijun Sueyoshi et al on
pages 1179-83.
BOUND VOLUMES AVAILABLE TO SUBSCRIBERS
Bound volumes of the Journal of Vascular Surgery for 2002 are available to subscribers only. They may
be purchased from the publisher at a cost of $119 for domestic, $147.66 for Canadian, and $138 for
international subscribers for Vol 35 (January to June) and Vol 36 (July to December). Price includes
shipping charges. Each bound volume contains a subject and author index, and all advertising is removed.
The binding is durable buckram with the journal name, volume number, and year stamped in gold on the
spine. Payment must accompany all orders. Contact Mosby, Subscription Customer Service, 6277 Sea
Harbor Dr, Orlando, FL 32887; phone 800-654-2452 or 407-345-4000.
Subscriptions must be in force to qualify. Bound volumes are not available in place of a regular Journal
subscription.
JOURNAL OF VASCULAR SURGERY
June 20021296 Cambria
